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(54) Vehicle refueling valve 

(57) A refueling valve assembly (1 0) for a rTK3tor ve- 
hicle includes a body (16) connected to the upper wall 
of a fuel tank (1 2) in vertical depending relationship ther- 
eon. The body (16) has a cover (22) with a vapor exit 
passage (54) adapted to be connected to a fuel vapor 
storage canister (14), and a portion (18) depending from 
the cover that has vapor exit ports (53) fonmed therein 
communicating with the fuel tank interior adjacent the 
upper wall of the fuel tank (1 2) A vent tube (50) has one 
end connected to the vapor exit passage (54) and an 
opposite end communicating with the vent exit ports (53) 


and defining a valve seat (46) that is closed by a float 
valve (34. 36) during vehicle fill. The vapor exit ports 
(53) remain open until the float valve Is completely 
closed and the vapor exit ports (53) are spaced higher 
than the valve seat (46) to separate liquid fuel particles 
from vapor flow. In one embodiment a baffle (1 28) is lo- 
cated on the body (100) between the valve seat (118) 
and the vapor exit ports (102) to form a liquid trap. In 
another embodiment a secondary vent valve (140) on 
the cover is connected to the vapor exit passage. In stilt 
another emtxxjiment a pressure transducer port (164) 
is formed in the cover. 
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Description 

Technical Field 

This invention relates to refueling valves and more 
particularly to refueling valves with fuel vapor vents and 
liquid traps for use with a motor vehicle fuel tank. 

Background of the Invention 

In the typical fuel vapor vent valve for a motor vehi- 
cle fuel tank wherein the valve is adapted to prevent 
spillage in case of shaking, tilting or rollover of the ve- 
hicle, the valve nomr^ally opens the fuel tank to an orifice 
that is connected by a vapor exit passage in the valve 
body to a vapor hose leading to a fuel vapor storage 
device. The valve body is commonly made as a one- 
piece plastic injected molded part that for simplicity of 
design has a simple direct connection between the ori- 
fice and the vapor exit passage. However, this connec- 
tion has a tendency to collect and pass any liquid fuel 
issuing from the orifice under pressure from the tank on 
to the vapor storage canister. The latter contains a fuel 
vapor absorber such as carbon and any Iquld fuel de- 
livered thereto will quickly reduce its vapor adsorbing 
ability. It is difficult to configure the top of the molded 
body with a vapor exit passage connection that would 
somehow trap this liquid after it passes through the or- 
ifice and then drain the trapped liquid back to the tank. 
This is also the case where the valve Is omitted and only 
venting is provided through an orifice In a vent body that 
mounts on the fuel tank. 

As to any such possible fuel drainage back to the 
tank in the case of a vent assembly having a valve that 
Is adapted to block the orifice on overfill, vehicle shak- 
ing, tilting and/or vehicle rollover, there is also the con- 
sideration of adversely affecting the operation of the 
valve as it is required to provide for nomial venting op- 
eratk>n in an upright position but close under these var- 
ious circumstances to block exit of fuel from the tank. 
Any such drainage path for liquid fuel trapped down- 
stream of the orifice can not provide a possible path for 
fuel vapor to vent around the valve in the normal upright 
anitude of the tank or allow liquid fuel to escape from 
the tank when tipped or inverted. An example of such 
systems is set-forth in United States Patent No. 
5,044.389, assigned to the assignee of the present in- 
vention. 

One solutK>n to such problems is set-forth in United 
States Patent No. 5,413,137. also assigned to the as- 
signee of the present invention. The fuel vapor vent as- 
sembly set-forth in the '1 37 patent embodies a fuel im- 
pervious insert that Is adapted to be mounted in such a 
vent or vent valve body and defines both a vertically ori- 
ented vent orifice and a liquid basin extending about the 
exit of this orifice. A simple cavity formed in the interior 
of the top of the plastic body co-operates with the basin 
in the insert to define an expansive chamber elevated 


above the orifice and this chamber communicates the 
orifice with a horizontal vapor exit passage in the plastic 
body adapted to be connected to a vapor storage de- 
vice. The expansive chamber forms an elevated llqukJ 
s trap at the exit of the orifice that traps liquid from the 
venting fuel vapor while permitting venting to continue 
therethrough and then drains the trapped liquid In the 
basin back into the tank through the orifice in the insert 
when the pressure in the fuel tank is relieved. The liquid 
10 trapping chamber has a ceiling directly opposite the or- 
ifice dead ending the vapor stream issuing therefrom 
and the vapor exit passage is connected to the expan- 
sive chamber at a point above the basin. These features 
combine to aid in separating any liquid fuel out from the 
IS vapor and down into the basin and prevent it from pass- 
ing on to the vapor exit passage and thence to the vapor 
storage canister. 

While suitable for their intended purpose, the fuel 
vapor vent assemblies set-forth in the aforesaid prior art 
20 patents do not include provision for venting vapor from 
the tank as the float is closing at the same rate at which 
the fuel tank is being filled nor do they provide a prede- 
termined vapor dome space within said tank to accom- 
modate vapor pressure increases when the refueling 
25 valve is closed. Further, the unitary body arrangement 
is configured to locate the valve seat ctose to the tank 
top and vent openings are located at the base of the 
unitary body such that they will be immersed in fuel 
when the tank level reaches the float so that venting will 
30 be restricted as the float moves between its normally 
open position and its normally closed pos'rtion. 

It is therefore an object of the present invention to 
provide a fuel vapor vent device that will vent vapor dur- 
ing fuel fill at the same rate as the rate of fuel flow into 
55 the tank while preventing liquid fuel flow to a fuel vapor 
storage canister. 

A further object is to provide such a device that in- 
cludes a vapor exit port provid ing vapor venting as a roll- 
over float component moves toward closure as fuel 
"^0 flows through a filler neck of a fuel tank. 

Another object is to provide a fuel vapor vent device 
for a motor vehicle fuel tank having a vapor exit passage 
with a flow area large enough to vent vapors at the same 
rate as the fuel tank is being filled so as to prevent pres- 
45 sure build up in the fuel tank during fuel fill. 

Another object is to provWe such an arrangement 
wherein the body of the fuel vapor vent device includes 
vapor exit ports within the tank that remain open as the 
fuel tank Is filled and wherein the exit ports are large 
50 enough to vent vapors at the same rate at which the fuel 
tank is being filled and wherein the vapor exit ports are 
provided in the body at a point high enough above the 
valve seat of a roll over valve to prevent liquid fuel carry 
over to a fuel vapor storage canister. 
55 Yet another object is to provide a fuel vapor vent 
device that Includes a vent tube defining a valve seat 
and a direct connection to a vapor exit passage in the 
top of the cover that is connected to a tube for connect- 
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Ing the fuel vapor vent device to the inlet of a charcoal 
canfster wherein the area of the vent tube and the area 
of the vapor exit passage are substantially equal. 

Still another object is to provide a fuel vapor vent 
device as set-forth in the preceding objects including a 
refueling valve having a body with a vapor exit passage 
and a liquid inlet passage and the body being connected 
to the top of a fuel tank in depending relationship there- 
with; the valve including a float and a vatving element 
carried by the float and tiltable with respect to the float 
for compensating for tilt and further characterized by the 
body further including a vapor exit port adjacent the top 
and also including a vent tube with a valve seat located 
below the vapor exit port for preventing liquid fuel parti- 
cles from entering the vapor exit passage. 

Yet another object is to provide a fuel vapor vent 
device as set-forth in the preceding object wherein the 
refueling valve Includes a vent tube formed as a first tu- 
bular member having a length more than one half of that 
of said body for locating said valve seat at a distance 
from the upper wall of the fuel tank that will provide for 
a predetermined vapor dome space within said tank to 
accommodate vapor pressure Increases when the refu- 
eling valve is closed. 

Still another object of the invention is to provide a 
fuel vapor vent device with a body having a vapor exit 
passage and a vapor exit port spaced laterally of said 
vapor exit passage; a liquid inlet located below both the 
vapor exit passage and the vapor exit port; a first tubular 
member supported within said body having one end 
sealingly connected to the vapor exit passage and hav- 
ing an opposite end defining a valve seat closable by 
the valving element and located below the vapor exit 
port for separating liquid fuel particles prior to entering 
said vapor exit passage and a baffle ring connected to 
the body below said vapor exit port and spaced from 
said first tubular member for trapping liquid fuel particles 
at said vapor exit port for return to the fuel tank through 
the vapor exit port so as to prevent passage thereof 
through the first tubular member and out said vapor exit 
passage. 

Still another object of the present invention is to pro- 
vide the refueling valve of the preceding object further 
characterized by said baffle ring having an annular base 
connected to said first tubular member and including an 
upstanding flange with an LD. greater than the O.D. of 
said first tubular member for defining an annular vapor 
flow path therebetween and said flange further including 
an O.D. less than the I.D. of said body for defining an 
annular pocket for trapping fluid; said vapor exit port be- 
ing formed as a plurality of circumferentially spaced 
openings in the body member; each of said openings 
having a lower edge portion located at or below said 
pocket for draining liquid fuel particles collected therein. 

Still another object is to provide a fuel vapor vent 
device including a refueling valve having a body with a 
vapor exit passage and a liquid Inlet passage and the 
body being connected to the top of a fuel tank in depend- 


ing relationship therewith; said valve including a float 
and a vatving element carried by the float and tiltable 
with respect to the float for compensating for tilt and 
wherein said body further includes a vapor exit port lo- 
5 cated above said liquid Inlet; a first tubular member sup- 
ported within said body having one end sealingly con- 
nected to the vapor exit passage and having an opposite 
end defining a valve seat closable by the valving ele- 
ment and located bebw said vapor exit port for separat- 
10 ing liquid fuel particles prbr to entering said vapor exit 
passage and further characterized by a cover member 
connected to the upper wall of the fuel tank outboard 
thereof; the cover member forming the vapor exit pas- 
sage and the body Including a valve housing located in- 
is board of said fuel tank and said vapor exit ports being 
formed in said valve housing adjacent the upper wall of 
the fuel tank. 

Yet another object of the present invention is to pro- 
vide the refueling valve of In the preceding object further 
20 characterized by a baffle ring connected to said body 
below said vapor exit ports and spaced from said first 
tubular member for trapping liquid fuel particles at said 
vapor inlet passage for return to the fuel tank through 
the vapor Inlet passage so as to prevent passage there- 
of through the first tubular member and out said vapor 
exit passage. 

Another object of the present invention is to provide 
the refueling valve of the preceding object further char- 
acterized by said baffle ring having a base sealingly con- 
nected to said first tubular member and including an up- 
standing flange with an I.D. greaterthan theO.D. of said 
first tubular member for defining an annular vapor flow 
path therebetween and said flange further Including an 
O.D. less than the I.D. of said body for defining an an- 
nular pocket for trapping fluid; said vapor inlet passage 
being formed by a plurality of circumferentially spaced 
openings in sakj first tubular member; each of said 
openings having a lower wall portion located at or below 
said pocket for draining liquid fuel particles collected 
therein. 

Yet another object of the present invention is to pro- 
vide a fuel vapor vent device of the preceding objects 
further including a second tubular member having a 
height less than that of said first tubular member and 
located laterally thereof and including a vent therein in 
communication with said vapor outlet passage and a 
float valve within said second first tubular member for 
closing said vent in response to tilt to prevent escape of 
liquid fuel from the fuel tank through said vent. 

Yet another object of the present invention is to pro- 
vide a fuel vapor vent device of the preceding objects 
further characterized by said valving element having an 
annular skirt and a ball joint socket thereon located con- 
centrically of said annular skirt; said float having a ball 
on one end thereof connected to the ball joint socket for 
providing freedom of movement between the float and 
the vaiving element for adjusting the position of said 
valving element with respect to sakJ annular valve seat 
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to compensate for tilt. 

Another object of the present invention Is to provide 
a fuel vapor vent device of the preceding objects where- 
in the refueling valve Is further characterized by said 
float comprising a hollow cylindrical member with a 
closed end and an open end and a weighted closure 
disc on said open end for sealing the float; said weighted 
closure disc having a weight selected with respect to the 
displacement of said hollow cylindrical member for 
aligning said float vertically within said body for reducing 
friction between the hollow cylindricat member and said 
housing. 

Another object of the present Invention is to provide 
a fuel vapor vent device of the preceding objects further 
characterized by a pressure transducer mounted on 
said body and a vent passage formed in said body com- 
municating said pressure transducer with said vapor 
outlet passage. 

These and other objects, advantages and features 
of the present invention will become more apparent from 
the following description and accompanying drawings 
wherein: 

Brief Description of the Drawings 

Figure 1 is a sectional view of a motor vehicle fuel 
tank vapor vent valve assembly with a liquid fuel 
trap constructed In accordance with the present in- 
vention; 

Figure 2 is a sectional view of a vent valve assembly 
like that shown in Figure 1 of another embodiment 
of the invention; 

Figure 3 is a sectional view of a vent valve assembly 
like that shown in Figures 1 and 2 of still another 
embodiment of the invention; 
Figure 4 is a sectional view of the embodiment of 
Figure 1 Including a pressure transducer connec- 
tion therein; 

Figure 5 is an enlargement of a portion of Figure 4; 
and 

Figure 6 Is a sectbnal view of still another embod- 
iment of the invention Including a pressure trans- 
ducer connection as shown in Figure 4. 

Detailed Description of the Preferred Embodiment 

Referring to Figure 1 , there is illustrated a fuel vapor 
vent valve device 1 0 for venting a motor vehicle fuel tank 
12 to a fuel vapor storage canister 14 containing a fuel 
absorber such as cariXMn. The fuel tank 12 Is made of 
high density polyethylene (HDPE) as is the body 24 or 
22 of the cover/top valve device, this material being se- 
lected for its ability to be welded to fuel tanks. 

The valve device 10 comprises body 16 that in- 
cludes a generally cylindrical valve containing section 
18 with tabs 18a thereon snap fit to a cylindrical exten- 
sion 19 received in an opening 20 in the top of the fuel 
tank 1 2. The valve device 1 0 further comprises a closed 


upper end cover or top 22 having a radially outwardly 
extending annular flange 24 that abuts with the tank 
about the opening 20. The top 22 is also made of a high 
density polyethylene (HDPE). this material being select- 
s ed for its ability to weld to the fuel tank 12. Thus the 
flange 24 is welded about its perimeter to the tank to 
sealingly secure the fuel vapor vent valve device in 
place in a normal vertically oriented or upright position 
as shown. The valve body top 22 has an integrally 
10 formed hose fitting or outlet tube 26 by which the fuel 
vapor vent valve device Is adapted to be connected by 
a hose 28 to the vapor storage canister 14. Mounted in 
the valve body are a spring seat 30, spring 32, float 34. 
valve 36 and a closure member 38 at the bottom of the 
IS valve containing section 1 8. A liquid inlet opening 39 is 
provided in the closure member 38 for communicating 
the interior of the valve body with the liquid fuel as the 
tank fills for purposes to be discussed. 

The spring seat 30 has an annular skirt 30a and an 
20 ek>ngated ball socket 40. A ball 42 Is provided on the 
upper end of the float 34 for universally connecting the 
float 34 to the spring seat 30. The ball 42 is biased to 
the bottom of the elongated ball socket 40 by the spring 
32 whrch allows the spring seat 30 to move relative to 
25 the float 34 in the vertical direction . The float 34 Is locat- 
ed within the valve housing 18 and has a outer wall 34a 
centered in spaced relationship to the inner wall 18a of 
the valve housing 18. The spring seat 30 carries the 
valve element 36 as a central upstanding valve element 
30 with a tapered conical outer surface 44 aligned with a 
valve seat 46 on the end of an extension 48 of a vent 
tube or first tubular element 50 with an annular collar 52 
located in sealing engagement with a vapor exit pas- 
sage 64. In this embodiment of the invention the sealing 
3S engagement is provided in part by an annular seal mem- 
ber 56 interposed between the collar 52 and the under- 
side of the cover or top 22. The vent tube 50 receives 
fuel vapors from the fuel tank from vapor exit ports 53 
formed in the upper end of the valve housing 18 at a 
40 point k«ated closely adjacent the upper wall or top 1 2a 
of the fuel tank and at a point that is high enough above 
the valve seat 46 to avoid fuel carry over into the vapor 
exit passage and hence into the fuel vapor canister 14. 

The spring 32 rests on the seat 30 and is received 
at its lower end around the shank portion 42a of the ball 
42 at a centrally kx:ated point on the upper end of the 
float 34. 

In this embodiment, the float 34 includes a weighted 
closure disk 58 that will maintain the outer wall 34a of 

so the float 34 in spaced relationship to the Inner surface 
18a of the valve housing 18. 

The underside of the weighted closure disk 58 is 
configured to have a conical surface or ramp 60 that is 
supported on a ball 62 that Is. in turn, supported by the 

ss conical inner surface or ramp 64 of the closure member 
38. In the illustrated arrangement, the float and weighted 
closure disk 58 are heavy enough not to flow shut at low 
pressure buildups In the fuel tank 12. but are light 
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enough to float in the fuel during a fuel filling operation 
in which the fuel level is raised in the fuel tank 1 2 toward 
the top 12a thereof. The weight in the weighted closure 
disk 58 is placed such that the float 34 always floats 
straight up within the valve housing 1 8 thereby to reduce 
frictlonal contact between the float 34 and the valve 
body 16. The angle of ramp of the conical surface 64 is 
configured such that it will allow the ball 62 to move and 
shut the float when the vehicle tilts greater than a pre- 
determined amount, such as in a range of 30". The ball 
62 also has to be heavy enough to close the float shut 
when the vehicle roils over. 

In the embodiment of the invention shown in Figure 
1 , the bottom closure member 38 includes tabs 38a ther- 
eon that are configured to fit into openings 18b on the 
bottom end of the valve housing 18. It includes a liquid 
inlet opening 39 therein to allow for a substantially un- 
restricted flow of fuel into the interior of the valve hous- 
ing 18 for causing the float 34 to float in response to 
liquid fuel flow into the tank 12. 

In accordance with certain principles of the present 
invention, the vapor exit passage 54 is configured to be 
large enough to vent vapors at the same rate as the rate 
of fuel flow into the fuel tank during a filling operation. 
The communication between the vapor exit ports 53 and 
the Inlet end of the vapor tube 48 is selected so that 
there is no orifice-like restriction therebetween that can 
produce over pressurization of the tank during filling. 
The result is that there is substantially no pressure build 
up in the fuel tank during the refueling operation due to 
entrapment of vapor therein. The vapor exit ports 53 are 
configured and located so that vapor can vent from the 
tank and out the port or vapor exit passage 54 through 
a offset flow path defined by the fact that the vent exit 
ports 53 are located above and laterally of the entrance 
to the vent tube 50 at the valve seat 46 thereon. The 
vent exit ports 53 need to be large enough to cause va- 
pors to flow without restriction during the refueling op- 
eratbn. Furthermore, they must be high enough in the 
tank so that the liquid droplets that might occur in the 
tank are not able to directly flow from the vapor exit ports 
53 to the valve seat 46 during the refueling operation or 
during tilting or other jousting of the fuel tank 1 2 thereby 
to avoid any fuel carryover to the charcoal canister 14 
that can affect its vapor absorbing capacity. 

In the embodiment of Figure 1, the conical configu- 
ration of the tapered outer surface 44 is selected to slow- 
ly restrict vapor flow during closure of the float valve that 
would otherwise build up pressure in the fuel tank as the 
fuel moves the float upwardly during a fuel filling oper- 
ation. The conical shape is configured so that there is 
enough pressure build up In the tank to shut the fuel 
nozzle supplying the tank from the fuel filler pipe even 
though the float the valve is not completely closed. This 
allows for some of the vapor to vent and drain the fuel 
in the filler pipe head as the tank reaches its fuel shut 
off level. Addrtionally, the conical part of the valve is 
spring loaded by the spring 32 to allow the valve element 
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36 to shift into a centered relationship with the valve seat 
center 46 for sealing thereacross when the rollover 
valve is closed. 

Additionally, the above-described arrangement 
s avoids a sudden build up of pressure in the tank that 
might otherwise cause a fuel spit back effect at the fill 
head. 

The location of the valve seat 46 is below the vapor 
exit ports 53 and is located at a height below the top of 
10 the fuel tank 1 2 to provide a desired fuel shut off height 
that will aibw for an assured vapor dome space in the 
fueltankthat wilt enable vapor pressure buiklup to occur 
after the float valve is closed. 

Another embodiment of the invention is Illustrated 
1^ in Figure 2. In this embodiment, thefuel vapor vent valve 
device 68 includes a valve body 70 and a cover or top 
72. The top 72 has an outlet tube 74 formed therein de- 
fining a vapor exit passage 76 that can be communicat- 
ed by a flexible tube 78 to the inlet of a fuel vapor canister 
20 80 shown diagrammatbally in Figure 2. 

In this embodiment, the cover 72 includes a flange 
82 that carries an annular seal 84 held in sealing en- 
gagement with a fitting 86 that is adapted to be seated 
in a tank opening 88 in the top 90 of a fuel tank 92 cor- 
responding to the fuel tank 12 in the first embodiment. 
In this arrangement, the cover flange 82 Is held on the 
fitting 86 by a plurality of fasteners shown as bolts and 
nuts 94, 96. A plurality of bores 98 are provided through 
the cover flange 82 to communicate with aligned bores 
99 fomned in the upper end of a valve housing 100 that 
is attached to the cover 72 by a threaded fastener 101 
having a O-ring seal at the outer end thereof. In the em- 
bodiment of Figure 2 the valve housing 100 includes a 
plurality of circumf erentially spaced vapor exit ports 1 02 
therein that are formed as a plurality of equal diameter 
openings at equal spaces around the circumference of 
the upper end of the valve housing 100. The lower end 
of the valve housing 1 00 is connected to a closure mem- 
ber 1 04 having a liquid Inlet passage 1 03 fomned there- 
in. The closure member 104 corresponds to the closure 
member 38 in the first embodiment and includes a like 
conical surface 105 supporting a like ball 107 that en- 
gages a conical surface 106 on the bottom of a float 
weight 108 that is inserted in and sealed with respect to 
the open end of a hollow float member 1 1 0 correspond- 
ing generally to the float member 34 shown in the first 
embodiment. In this embodiment, an annular seal 112 
is provided between the weight member 108 and the in- 
ner surface at the lower open end of the float 110 to seal 
therebetween. Alternatively the float weight 108 and the 
float member 110 could be ultrasonically welded togeth- 
er or blow molded as one piece to simplify manufacture. 

The float 110 in this embodiment carries a univer- 
sally adjustable ball socket connection 114 like that 
shown in the first embodiment. However, in this embod- 
iment a spring seat 115 has a flat surfaced valving ele- 
ment 116. This element is supported by the ball socket 
connectbn 114 and a biasing spring 117 associated with 
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the connection 11 4 in surrounding relationship therewith 
for sealing movement with respect to a valve seat 118 
on the end of a first tubular member or vent tube 120 
that is In communication with the vapor exit passage 76. 
In this embodiment, the vent tube has a flanged upper 
end 122 that extends through an opening 124 through 
the tank top fitting 86 and fits Into the tower end of the 
vapor exit passage 76 where it Is sealed with respect to 
the cover 72 by an annular O-ring seal 126. The length 
of the first tubular member 120 is greater than one half 
of the length of the valve housing 100 so as to provide 
a substantial vapor dome space within the tank 92 when 
the float valve is closed to sen^e the same purpose as 
the vapor dome space provided by the valve arrange- 
ment in the first embodiment. The first tubular member 
120 can be replaced with tubular members of different 
lengths so that the valve device 68 can be used with 
different fuel tanks. 

In accordance with other principles of the present 
invention, the valve seat 11 8 is tocated a substantial dis- 
tance below the vapor exit ports 102 to prevent direct 
flow path for liquid droplet passage from the vapor exit 
ports 102 into the vent tube 120, but, additionally, a baf- 
fle assembly 128 Is provkJed. Specifically, the baffle as- 
sembly includes a baffle ring 130 having an annular 
base 131 sealingly connected to the inner surface 100a 
of the valve housing 100 at the upper end thereof. A set 
screw 132 secures the annular base 131 to the valve 
housing 100. The baffle ring 1 30 further includes an up- 
standing flange 1 34 that has an inside diameter greater 
than the outside diameter of the vent tube 120. The up- 
standing flange 1 34 also has an outside diameter that 
Is snnaller than the inside diameter of the valve housing 
100. Accordingly, the arrangement defines an annular 
vapor flow path 1 35 between the vent tube 120 and the 
baffle ring 128 and. additionally, provides an annular 
pocket 136 between the baffle ring 128 and the vapor 
exit ports 102. Each of the clrcumferentially spaced va- 
por exit ports 102 Include a bottom edge 102a that is 
located at the bottom of the annular pocket 136. As a 
result, during a fuel filling operation or other operations 
of the fuel system that will cause liquid fuel droplets to 
pass through the vent ports 102. fuel droplets are first 
deflected from the entrance defined by the valve seat 
by the disposition of the vent tube 120 with respect 
thereto. Secondarily, any fuel droplets will be removed 
from the vapor stream by the baffle ring 1 28 and collect- 
ed in the annular pocket 136, from hence they are free 
to flow across the lower edge 1 02a of each of the vapor 
exit ports 102 for flow back into the tank. 

The baffle ring 1 20 may be molded or othervise pro- 
vided on an integral part of the valve housing 100. 

The embodiment of the invention shown in Figure 
3 corresponds to that shown in the embodiment of the 
invention shown in Figure 2 and the operative compo- 
nents of the float valve and baffle assembly that are like 
those in the embodiment of Figure 2 are marked with 
the same reference numerals primed. In this embodi- 


ment, in addition to the venting action provided to the 
vent tube 1 20'. when the float valve is closed, a second- 
ary vent system 140 is provided that includes a second 
tubular housing member 141 having the upper end 

s thereof connected to the underside of the flange 82*. The 
housing supports a float 142 carried by a ball 144 for 
ramp nrK)vement with respect to a tapered surface 146 
on the end of the float 142 and a tapered surface 148 
on a closure member 150 that is fastened to the lower 

10 open end of the housing member 141. The closure 
member 150 has a Iquid inlet opening 1 52 therein. The 
upper end of the float 142 carries a valve element 154 
having a tapered conical upper surface 156. The valve 
element is secured by a ball joint connection 156 with 

IS respect to the upper end of the float 142 and is spring 
biased in its closed position by a spring 1 57 seated with- 
in a recess 1 58 fomried in the upper wall of the float 1 42. 
The valving element 156 seats in a conical seat 160 
formed in a hollow insert 1 62 with an extension 1 64 ther- 
20 eon that extends through the flange 82* to communicate 
with the vapor exit passage 76' such that the tank will 
continue to be vented even though the valve 114' is 
closed. 

The embodiment of the invention shown in Figures 
2S 4 and 5 con-esponds to that shown in Figure 1 and like 
components therein are identified with like reference n u- 
merals primed. In this embodiment the fuel vapor vent 
assembly 10' Includes like parts that function as set- 
forth in the description of the embodiment of Figure 1. 
30 Additionally, the fuel vapor vent assembly 10' includes 
an on board pressure detector or transducer 160 that is 
connected by an inlet fitting 1 62 having a spring biased, 
normally closed check valve 163. The check valve 163 
opens when the fuel tank is evacuated during a system 
35 integrity check that is instituted when the vehfcle Ignitton 
is initially turned on to a "key-on" condition and at other 
selected times during vehicle operation. The transducer 
160 includes a suitable pressure detector 166 such as 
a piezoresistive silicon die surface that is connected in 
40 a wheatstone bridge and associated with an amplifier 
circuit for producing a voltage output signal on detection 
of a tank vacuum decay conditfon. The pressure detec- 
tor and associated circuits are of the type shown in co- 
pending United States Patent Applicatk>n Serial No. 
4S 204.116 , filed 03/01/94 . client docket No. 93033. The 
control signal from the diagramatically illustrated control 
circuit 168 is operative to energize a suitable indicator 
such as a light emitting diode or filament type bulb 170 
when the system integrity Is acceptable. In the operation 
so of the system integrity check the fuel tank 12 Is evacu- 
ated. The check valve 163 is opened and the vacuum 
condition is imposed on the pressure detector 1 66. If the 
system is sealed, the test vacuum will not decay and the 
pressure detector 1 66 will remain in a desired resistance 
ss range. If the system Is leaking, the test vacuum will de- 
cay and the resistance of the pressure detector 1 66 will 
vary to condition the associated circuit and indicator 1 70 
to indicate the lack of system integrity. The advantage 


6 


WID: <EP 077312aA2J_> 


11 


EP0773128 A2 


12 


of the present invention is that the pressure transducer 
160 Is carried by the cover 20' and connected to the exit 
passage 54' of the fuel vapor vent assembly 10* for de- 
tecting the vacuum test condition in the fuel tank 1 2 dur- 
ing the test period without requiring that a separate con- 
nection Into the wall of the fuel tank 12 that must be 
sealed in place on the tank. The arrangement thus islim- 
inates parts and enables a single assembly to pretested 
for leakage prior to installation on a fuel tank while pro- 
viding the ability to communicate running loss vapor flow 
or refueling vapor flow to the onboard charcoal canister 
In the vehicle while also providing a device integral with 
the fuel vapor vent assembly that will continuously 
check system integrity. 

In the embodiment of Figure 6 a like onboard pres- 
sure transducer is shown having the same parts and op- 
eration as in the embodiment of Figures 4 and 5 and in 
which case the like parts operating in the same way car- 
ry the same reference numerals primed. In this embod- 
iment the pressure transducer 1 60' is carried on the cov- 
er 1 80 of a fuel vapor vent assembly 1 82 that Is disposed 
vertically within a fuel tank 1 84. The fuel vapor vent as- 
sembly 182 includes a body 186 having a generally cy- 
lindrical valve containing section 188 received in an 
opening 190 in the fuel tank 184. The top or cover 180 
includes a flange 1 92 that is sealed with respect to the 
tank 184 around the opening 190 therein. Mounted in 
the valve body are a spring seat 1 93, a spring 1 94, float 
1 96 and valve 1 98 and an insert 200 with a central vent 
orifice 202 through which the fuel vapor is vented to a 
canister 204. This embodiment of the invention includ- 
ing the aforesaid components thereof find counterpart 
elements in United States Patent No. 5,41 3, 1 37 and the 
function of which is clearly described in the '137 patent 
which description is incorporated herein by reference. 

The inventbn has been described in an illustrative 
manner with respect to one embodiment, and it is to be 
understood that the terminology that has been used is 
intended to be in the nature of words of description rath- 
er than of limitation. Obviously, many modifications and 
variations of the present invention In light of the above 
teachings may be made. For example, the Inventbn has 
been illustrated as adapted to a vent valve assembly 
wherein the valve is operated with a float but the valve 
could also be operated with a gravity device that re- 
sponds to tilting of the tank to close the orifice. Or the 
valve could be omitted altogether according to a partic- 
ular motor vehicle fuel tank requirement. It is therefore 
to be understood that within the scope of the appended 
claims, the invention may be practiced otherwise than 
as specifically shown and described. 


Claims 

1 . A refueling valve assembly adapted to be mounted 
In the top of a motor vehicle fuel tank, said assembly 
comprising a body (16) having an entry passage 


(39) adapted to be open to liquid fuel and fuel vapor 
and a vapor exit passage (54) adapted to be con- 
nected to a fuel vapor storage device (1 4) and the 
body being connected to the top of a fuel tank in 
s depending relationship therewith; a valve and said 
valve including a float (34) and a valving element 
(36) carried by the float and tiltable with respect to 
the float for compensating for tilt further character- 
ized by: 

10 

said body (16) further Including a vapor Inlet 
passage (53) bcated above said liquid inlet 
(39): 

a first tubular member (50) supported within 
IS said body (16) having one end sealingly con- 

nected to the vapor exit passage (54) and hav- 
ing an opposite end defining a valve seat (46) 
closable by the valving element (36) and locat- 
ed bebw said vapor inlet passage (53) for sep- 
20 arating liquid fuel particles prior to entering said 

vapor exit passage (54). 

2. The refueling valve assembly of claim 1 further 
characterized by said first tubular member (120. 

25 120') having a length more than one half of that of 
said body (100) for locating said valve seat (118. 
118') at a distance from the upper wall of the fuel 
tank that will provide for a predetermined vapor 
dome space within said tank to accommodate vapor 

30 pressure increases wfien the refueling valve is 
closed. 

3. The refueling valve assembly of claim 1 further 
characterized by a cover member (72) connected 

55 to and outboard of the upper wall of the fuel tank; 
said cover member forming said vapor outlet pas- 
sage (75) and said body including an elongated tu- 
bular housing (100) connected to said cover mem- 
ber inboard of said fuel tank and saki vapor inlet 

40 passage (102) being formed in said elongated tu- 
bular housing adjacent the upper wall of the fuel 
tank (12). 

4. The refueling valve assembly of claim 1 , 2 or 3 fur- 
45 ther characterized by a baffle ring (1 30) connected 

to said body (100) below said vapor Inlet passage 
(102) and spaced from said first tubular member 
(120) for trapping liquid fuel particles at said vapor 
inlet passage for return to the fuel tank through the 
so vapor inlet passage so as to prevent passage there- 
of through the first tubular member and out said va- 
por exit passage. 

5. The refueling valve assembly of claim 4 further 
ss characterized by said baffle ring (130) having a lip 

(131) sealingly connected to said body (100) and 
including an upstanding flange with an I.D. greater 
than the O.D. of said first tubular member (120) for 
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defining an annular vapor flow path (1 35) therebe- 
tween and said flange further including an O.D. less 
than the I.D. of said body for defining an annular 
pocket (1 36) for trapping fluid; said vapor inlet pas- 
sage (1 02) being formed by a plurality of circumfer- s 
entially spaced openings In said body; each of sard 
openings having a tower edge portion located at or 
below said pocket (1 36) for draining liquid fuel par- 
ticles collected therein. 

10 

6. The refueling valve assembly of claim 3 further in- 
cluding a second tubular housing (141) having a 
height less than that of said elongated tubular hous- 
ing (100) located laterally thereof and including a 
vent therein in communication with said vapor outlet is 
passage and a float (1 42) within said second tubular 
housing for closing said vent in response to tilt to 
prevent escape of Ikjuid fuel from the fuel tank 
through said vent. 

20 

7. The refueling valve assembly of claim 1 further 
characterized by said valving element (36) having 
an annular skirt (30a) and a bail joint thereon locat- 
ed concentrically of said annular skirt; sakJ float 
having a ball (42) connected on one end thereof for 2S 
adjusting the position of said valving element with 
respect to said annular valve seat (46) to compen- 
sate for tilt. 


8. The refueling valve assembly of claim 1 further 30 
characterized by said float (34) comprising a holtow 
cylindrical member with a closed end and an open 
end and a weighted closure disc (58) on said open 
end for sealing the float; said weighted closure disc 
having a weight selected with respect to the dis- 3S 
placement of said hollow cylindrical member for 
aligning said float vertically within said body for re- 
ducing friction between the hollow cytlndrk:al mem- 
ber and said housing. 

40 

9. The refueling valve of claim 1 further characterized 
by a pressure transducer (160, 160') mounted on 
said body and a vent passage formed in said body 
communicating said pressure transducer with said 
vapor outlet passage. 4S 
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(54) Vehicle refueling valve 


(57) A refueling valve assembly (1 0) for a motor ve- 
hicle Includes a body (16) connected to the upper wall 
of a fuel tanl< (1 2) In vertical depending relationship ther- 
eon. The body (16) has a cover (22) with a vapor exit 
passage (54) adapted to be connected to a fuel vapor 
storage canister (1 4). and a portion (1 8) depending from 
the cover that has vapor exit ports (53) formed therein 
communicating with the fuel tanic Interior adjacent the 
upper wall of the fuel tank (12) A vent tube (50) has one 
end connected to the vapor exit passage (54) and an 
opposite end communicating with the vent exit ports (53) 


and defining a valve seat (46) that is closed by a float 
valve (34, 36) during vehicle fill. The vapor exit ports 
(53) remain open until the float valve is completely 
closed and the vapor exit ports (53) are spaced higher 
than the valve seat (46) to separate liquid fuel particles 
from vapor flow. In one embodiment a baffle (128) Is lo- 
cated on the body (100) between the valve seat (118) 
and the vapor exit ports (102) to fonn a liquid trap. In 
another embodiment a secondary vent valve (140) on 
the cover is connected to the vapor exit passage. In still 
another embodiment a pressure transducer port (164) 
is formed in the cover. 
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